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Takasi Yamazaki*: Embryological studies in Ebenales (3) 

III m ffc*: 7 (3)« 


(PI. VIII—IX) 


Sapotaceae 

The embryological studies in the Sapotaceae are very poor and imper¬ 
fect. Only the formation of the embryo sac and the endosperm of Bassia 
latifolia has been reported (Murthy 1941). I report the embryology of 
Pouteria obovata var. dubia in this paper. The materials were collected 
from Bonin Isis. : Isl. Hahazima in Aug. 1969 and Isl. Mukouzima in May 
1970. They are fixed in formalin-acetic-alcohol. 

Ovule and embryo sac The superior ovary has five locules and an ana- 
tropous ovule in each locule on an axile placenta (PI. VIII, 1). The ovule 
is unitegumic and tenuinucellate. The thick integument is consisted of 
15-18 cell layers without any recognizable differentiated organizations (PI. 
VIII, 2—3). A single hypodermal archesporial cell differentiates into the 
young nucellus (Fig. 1—2). The nucellus represented by a single layer of 
cells degenerates early. The archesporial cell functions directly as the 
megaspore mother cell, and divides giving rise to a linear tetrad of four 
megaspores (Fig. 3—4). The chalazal one functions and gives rise to the 
embryo sac. The functional megaspore undergoes three nuclear divisions 
leading to the formation of two, four and eight-nucleate gametophyte stages 
(Fig. 5—6). The mature embryo sac is triangular in shape and shows the 
usual organization. Three antipodal cells lie side by side and degenerate 
early before the fertilization (Fig. 7, PI. VIII, 3). 

Formation of the endosperm The endosperm formation is nuclear. 
After the fertilization, the cells of the inner few layers of integument be¬ 
come swollen and vacuolate. These large vacuoles containing many oil 
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Figs. 1-10. Pouteria obovata var. dubia. 1-8. Stages in development of the embryo sac. 
1-7. X230, 8. xllO. 9. Young stage of the endosperm formation showing the cellular 
endosperm (en) and a large vacuole (v). X50. 10. Young seed. x8. 


granules develop into a large mass in a embryo sac cavity (PI. VIII, 4). 
The division of the primary endosperm nucleus precedes that of the zygote. 
For some time, only free nuclear divisions occur, and a large number of 
free nuclei are formed (PI. VIII, 5). In 30-40 celled embryo stage, the cell- 
wall formation commences around the each nuclei. In this stage, the thin 
and elongated endosperm is situated in the peripheral part, and a large 
central vacuole is obserbed. (PI. VIII, 6). In the late globular stage of the 
embryo, the endosperm gradually enlarges and fills up the ovular cavity. 
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In mature stage, the seed is occupied by the large embryo, and the almost 
disappeared endosperm. 

Embryogeny After the fertilization, the zygote elongates and by some 
irregular divisions forms few celled embryo ca and cb (Fig. 12). Some of 



Figs. 11-26. Pouteria obovata var. dubia. Stages in the embryo formation. x200. 
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the basal cells derived from the cell cb, give rise to a elongated suspensor 
with many cells. The upper cell ca divides transversely to form two cells. 
cc and cd (Fig. 13-15). The cells cc and cd divide by vertical walls to- 
give rise to two tiers of two cells each. The lower tier cd divides trans¬ 
versely to form the tiers m and n, and next transverse division in the upper- 
tier ca results to form the tiers l and l’ (Fig. 17). 

It is frequently observed that the very young embryonal mass divides, 
and forms two branched mass which has the proper embryonal portion in 
each apical part (Fig. 19-20). The cells of the upper tier l are divided by 
tangential walls to form the outer and inner daughter cells. The outer 
daughter cells are divided only by anticlinal walls and give rise to the 
epidermal initials. The divisional sequence of the inner daughter cells is 
not definite, whether longitudinal followed by transverse or in the reverse 
order. Thus formed inner daughter cells of the tier l differentiate to be 
the mother cells of the cotyledonary initials from lateral side, and the 
elements which constitute the stem apex from inside. The cells of tier 
l’ repeat periclinal and anticlinal divisions and produce the plerome and 
periblem initials. The tier m divides comparatively slowly to form the 
initials of the central cylinder of the hypocotyl ice and the initials of the 
root cortex iec. The tier n differentiates as the apical part of the root cap 
co (Fig. 23—26, PI. IX. 7—11). The mature embryo comprises two large 
cotyledons and a short thickened hypocotyl. The process of the embryo- 
formation of Pouteria obovata var. dubia is as follows: 

o—-ca-cc- 1 -pvt + pco 

p - phy 

m-icc + iec 

n-co 

-s 

Seed In the flowering stage, the ovary has 5 ovules, but very often only 
onejdevelops and the other four degenerate early about the time of mega- 
spore. formation stage, thus the ripe fruit has usually one seed. In mature 
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seed, the cells of the outermost layer of the integument enlarge and are 
■covered with cutinized hyaline thick cell wall. The integument is differen¬ 
tiated into three zones: 5-6 celled layers of exocarp consisting of thick 
walled large cells (a), one or two layers of mesocarp consisting of lignified 
thick-walled small cells (b), and 8—9 celled layers of endocarp consisting 
of hyaline thin-walled cells (c). A vascular bundle run in endocarp (PL 
IX, 12). 
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Explanation of plates VIII—IX 

PI. VIII. Pouteria obovata var. dubia. 1. Longitudinal section of the young 
flower. xlO. 2. Two celled stage of the megaspore. xl85. 3. Mature 
embryo sac. xlOO. 4. Early stage of the endosperm formation showing 
the swollen and vacuolate cells in the embryo sac cavity. xlOO. 5. 
Young endosperm showing free nuclei. xl75. 6. Young stage of the 

endosperm formation, same with fig. 9. x50. 

PI. IX. Pouteria obovata var. dubia. 7-11. Young embryo. 7-10. xl80, 11. 
x40. 12. Seed coat: e. epidermis; a. exocarp; b. mesocarp; c. endocarp; 

en. endosperm. x50. 
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O Pseudopohlia bulbifera (D^^[Z'Dl i \X (yKMobb) Urara Mizu- 
shima: On the nomenclature of Pseudopohlia bulbifera sensu Ochi 

*H4(VIII) fcffjLL, 117K 

1C&S Pseudopohlia bulbifera (1914) ©^^tTt|j^£rf&VVe 0 ft 147 -r !i ytT 
^&IH|Sc$ftfc 2l©SiRl^^© P- yunnanensis (1925) <hJi;£< fsj—©%©t?$>S 
21 <h f V K • — iv life^jH:© Brachymenium microstomum %^-< 

©fI^&jLfc££lft, & LCtiP> 

3 #^^r—f o, Muftis T. bulbifera Williams SrJE^S t h.'L'bif- 

H45 h Brachymenium microstomum Harv. (1836) f) 

&S 0 l^o T_h|H 3 #^|WI—fj? £ 0 , t.?z Pseudopohlia fjg,Oi>(D 

iJUSHHt), -^©JE^li Brachymenium microstomum Harv. Pseudo¬ 

pohlia microstoma (Harv.) U. Mizushima V'&H'Juii&fbfeV' 1 tg,) 0 
Pseudopohlia microstoma (Harv.) U. Mizushima, comb. nov. 

- Brachymenium microstomum Harv. in Hooker, Icon. PI. 1 : tab. 19, f.. 

4 (1836)- Pseudopohlia bulbifera Williams in Bull. New York Bot. Gard... 

8: 346, 172 (1914); Ochi in Journ. Jap. Bot. 46: 117, f. 50 (1971)— P. yun¬ 
nanensis Herz. in Hedwigia 65: 157, 4 (1925). 
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p'f -ir y|ilC'OV''Tld; “Companion to the Botanical Magazine” CD Vol. 2 pifS. 

(II17 |1R© IP) <k|t/H^TV'‘S7'hHV'IE3£l££s:V\ Comp. Bot.. 
Mag. Vol. 2 Id: 1836 o YV''S#4 frOrfUCU. Hooker © leones Plan- 
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